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Egyptian Developmental Screening Chart (EDSC) questionnaires 


Items (1-54) 

Translation in English 

jjkill CjUU 

1. Arms & 

Legs thrust in 
play. 

When the baby is lying on bed (without 
restrictive clothing). Does he/she make 
spontaneous movements of limbs 
playfully? 

(SjVjj 


2. Momentary 
regard. 

Does the child look at you? (It is not a 
vacant look) 

A-^ j A-ii^ 


3. Lateral 
head 

movement 

(prone). 

When the child is put on the tummy. 

Does he/she move the head to side to 
clear the nose? (Some parents will say 
that they have not put the child prone. The 
item may be tested by the assessor) 

AjojI J 

AllaJ ^ ^ 


4. Responds 
to sound. 

Does the child respond in any way to 
ordinary sound (voice, rattle, etc)? 



5. Follows 

moving 

person. 

If you move a little when the child is 
looking at you, does the child follow you 
with eyes? 

A^L<il A.^ 


6. Free 
inspection of 
surrounding 

Does the child look around as if he/she is 
observing things? (a subjective opinion of 
the parents but can be relied upon) 
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7. Social 
smile/vocalize. 

When you talk or make gestures to the 
child, does he/she respond with a smile of 
cooing? 



8. Eye co¬ 
ordination. 

Is the child able to look around in all 
directions (up-down, right-left)? 


j^'3 

9. Head erect 
& steady. 

When the child is held at shoulder, does 
he/she raise the head up for some time or 
lifts momentarily and drops it down? - 
(Not lifting momentarily and dropping it 
down.) 



10. Holds 
head steady. 

When the child is held vertical by armpits 
does he/she keep the head steady without 
wobbling? 



11. 

Recognizes 

mother. 

Do you feel that the child recognizes you? 
If the child is crying or restless, do the 
child’s behaviour /expression change 
when the child sees you are is touched or 
lifted by you? (A very subjective item but 
mother’s guess is usually right and often 
they are proud to confirm this!) 


4 

12. Elevates 

on arms. 

When put on the tummy (prone), does the 
child lift the chest off the bed by pushing 
on the elbows - bearing weight on the 
arms? (If the parents say that they do not 
put the child prone, clarify the situation as 
in item no.3) 

AllnJ ^Uj 

j^la jjSj Ja 

s j.1^ 

jllLajVU JJJjuJi 

jLlLajyU 

13. Play with 
rattle /hand 
play. 

When a rattle is placed in the hand of the 
child, does he/she look / mouth / shake or 
play with it in any other way? 

j' 

All Ja 
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14. Reaches 
for dangling 
ring. 

Does the child show interest in some 
thing around and try to reach it by 
extending the arm? (The child may not be 
able to actually reach and secure it) 

(l^ 


15. Sits with 

slight 

support. 

Is the child able to sit for some time when 
the legs are spread and slight support 
given at back? (Many parents may not 
have tried this but the assessor can test 
this item) 

(jl (jIaj 

jJ 


16. Turns 
head to 
sounds. 

If you shake a rattle or make some soft 
sound on one side, does the child try to 
look towards the side of the sound?) 

cjI jj^bU ciiiilL 

^4-^ /Ml 


17. Turns 
from back to 
side. 

When the child is lying on the back, does 
she/he turn to one or other side? 



18. Exploitive 
paper play. 

Does the child play with paper given in 
hand (crumpling, mouthing etc.)? 

c ^ \ \ 

a 1 AjUaC.] Aic. 
jl 

dAu 

' 6 

19. 

Discriminates 

strangers. 

Does the child’s attitude or mood change 
if strangers come? 

cs^) L>® (3^ 

((i-^‘ 


20. Pulls to 
sit. 

If you give your thumbs to the child lying 
on bed, does he/she pull self to sitting 
position without you pulling the child? 

LqAIC' 

Aull dAC'LjObQ 

.Jiul 


21. Bangs in 
play. 

When the child has a toy in the hand, does 
he bang it on the floor in play to produce 
sound? 

jIAj^V (jAajVlj ji 

j^'T 

22. Sits alone 
steadily. 

When you make the child sit, does he/she 
keep sitting even when your support is 
removed? 
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23. Retails 
two things in 
two hands. 

When the child is holding a toy in one 
hand and you give him another in the 
other hand, does he/she hold on to both 
(or drop one and hold only one)? 

jll ^ 


24. Pulls to 
stand. 

When the child is sitting and you give 
your hands to hold, is the child able to 
pull himself/herself standing by his own 
effort - without your pull? 

^ Ajuo {J 

dAC'LjObQ 

8 

25. Playful 
response to 
mirror image. 

When the child sees image in the mirror, 
does he/she show interest by approaching, 
patting or other playful activity? 



26. Sits with 
good co¬ 
ordination. 

Is the child able to sit with full control - if 
there is a toy by the side, can the child 
turn his trunk and secure it without losing 
balance (pivot)? 

jUciiliillVl j 

dAjju A W 

,A^j \jJ aSs (Jj^ 


27. Pulls 

string-secures 

toys. 

If a stringed toy is somewhat away with 
the sting end within reach of the child, 
does the child pull the string to secure the 
toy? (Sometimes, parents answer this 
query affirmatively saying that the child 
can hold and pull a string. This is an item 
from the mental scale. The item aims to 
know whether the child has the concept of 
the connection and is aware that he can 
get the toy by pulling the string) 

Aj^ 

k),]\ (Jilall 

j^\9 

28. 

Co-operates 
in play. 

If you play simple games like peek-a-boo 
(Kukdi-kook, or zak-fu), or some 
rhythmic activity like clapping, does the 
child like it and co-operate in the activity? 
(e.g. pull the kerchief from the face and 
hand it over to you). 

a a 

Aju(^ L-lxi]|A4C> L^jL^Aj 
^^) ij jl 

10 
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29. Crawling 
(pre walking). 

When the child is on the floor, does 
he/she move from one place to another 
wilfully (e.g. to get a toy)? The child may 
move in any manner - crawling, creeping, 
bear walk, hitching or as some disabled 
children do, roll or by pulling ahead with 
upper arm movements only. (Some 
infants lift the chest but not the pelvis and 
get pushed back - this is not considered 
pre-walking progression) 

j| (Jiiall 

L<il 

jl j j 

J 


30. Rings bell 
purposefully. 

Does the child shake a rattle purposefully 
to produce the sound (the sound should 
not be accidentally produced) 

^jC' A \ kl\\\ 


31. Fine 
prehensions. 

Does the child pick up small objects like 
puffed rice or crystal sugar by the tip of 
forefinger and thumb? 

AJajuol^ 
AjUjuJI AjuL^I 

(jJ 

11 

Jfuli 

32. Raises to 
sit. 

Is the child able to sit up from lying 
position all by self - without taking any 
external support? 


33. Stands by 
furniture. 

Is the child able to stand up by taking 
support of furniture or other objects? 
(Sometimes parents report that when they 
are standing near the child, the child pulls 
to stand by help of their clothes - that is 
OK) 


12 

34. Adjust 
two words. 

Does the child know some objects by 
name? If you ask the child where an 
object is, an object around without 
pointing the direction, does he/she look 
towards it? (Child may need to be asked 
in his/her language - tik-tik for clock, gir- 
gir for fan, or pa-pa etc.) 

{JLou Ij^^LqjuoIj 

UJ^ Is^ 

A^\ djLuoVl 

^ \ ^ ^ a a 
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35. Says da- 
da. 

Does the child speak repeated syllables 
like da-da, ma-ma? (These are not 
meaningful words) 

U-Ui Ui — Li 6 L 


36. Inhibits 
on command. 

When the child is engaged in some 
activity, does he stop at least momentarily 
if you command him/her firmly (but not 
threateningly)? 

jiilL 

^ jlj Jh 

j LiAic. 

L_ijl jl IaAxjI 


37. Midline 
skills. 

Does the child clap or perform similar 
action (e.g. ‘radhe-radhe, ‘namaste”)? 

6 ^ JjujjVI ^ /it > 

JjujjVI 

J J 

.* J^J 

13 

15 

38. Walks 
with help. 

Is the child able to a few steps when made 
to stand holding your two hands (but 
without getting physical support? 
(Sometimes, the parents report that the 
baby when made to stand with support of 
a stool or small furniture or walker pushes 
it and walks. This would not be 
considered as ‘pass’ because the child is 
leaning and getting physical support from 
the piece of furniture). 

CjI 

jl <jLLilL Ai3U 

39. Turns 
pages. 

If the child gets a picture book in his hand 
would he turn the pages to see more 
pictures? (or just try to pull and tear the 
pages?) 

t ** it ^ Q L L i\q 1 

-2aaa (JJjli JjLsu 
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40. Imitates 
words. 

Is the child able to repeat repetitive sound 
with some meaning (like meh-<eh, Bhu- 
Bhu, Da-Da When asked? The parent 
should make those sounds and ask the 
child to reproduce them. (The child may 
be babbling repetitive sounds but this is 
ability to produce willfully what one has 
heard) 

ciib cjI jj^I 


41. Stands 
alone. 

When the child is put in standing position 
and the support withdrawn, does he/she 
stand independently at least for a short 
time? 

Ajc. aJIjIj 


42. 

Spontaneous 

scribble. 

If the child gets hold of a pencil or pen, 
does he/she try to make marks on a paper 
or any other surface (it may be floor, table 
top, and wall)? 



43. Throws 
balls. 

Is the child able to throw or fling a ball 
(not just roll or drop in)? 

AjAJJ 


44. Aufstehen 

1. 

Is the child able to stand up from lying 
down position by his own efforts without 
any external help? 

(^\ yjJ lJjSjII 

16 

18 

45. Walks 
alone. 

Does the child take a few steps 
independently? (Even if the child is not 
standing up by self, he/she may be able to 
take a few steps when made to stand and 
removing the support - as in item 41) 

V (jl^ jlj 

A^jjjj 

•(cs-^ u' 2^4=^ 


46. Gestures 
for wants. 

Does the child tell what he wants by 
pointing to the things and/or by gestures 
(nodding pushing away etc,) 

AjojI J 

Ajxil 6 JJ^ 

J!19 

24 
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47. Shows 
shoes, etc. 

Is the child able to identify some objects 
belonging to him/her (like shoe, dress, 
and toy)? 



48. Two 
words. 

Is the child able to speak two words 
meaningfully? (This may be in his own 
language- ‘bhoo’ for water, ‘mum-mum’ 
for food. Earlier, ‘ba-ba’ may be 
babbling, now it may mean a particular 
person 


i^\19 

24 

49. Walks up 
&down stairs 
with help. 

Is the child able to walk up or/and down 
the steps by holding the railing or the 
caretaker’s hand? (Climbing up the stair 
on fours and climbing down in sitting 
position is not to be considered “pass’) 

jl <4^1 J ^ tiLolAJ 

jl 

(UU 


50. Words for 
wants. 

Does the child use words to tell what he 
wants - may be in ‘baby’ language? 

J ja ^ jjA) 

AjlL 


51. Two 

words 

sentences. 

Is the child able to speak a meaningful 
sentence of two words? (e.g. papa out) 

■^j') (>> 

IjIj 6(J£1 


52. Names 
three objects. 

Is the child able to name three common 
objects (ball, fan, mama. Papa etc.) (The 
child may speak in ‘baby’ language) 

IjIj 

25 

30c^l 

Jf*^ 

53. Stands on 
one foot. 

Is the child able to stand on one foot for 
some time? (Standing on one foot while 
walking is not to be considered) 

^ £>^lj L_iL 

jl 1 

54. Walks up 
& down stairs 
without help. 

Is the child able to walk up or/and down 
the steps without holding the railing or the 
caretaker’s hand? 
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Appendix of 54 items of EDSC questionnaire 



1. Arms & Legs thrust in play. 


^ 

Month 

2. Momentary regard. 














3. Lateral head movement (prone). 



2nd 

Month 


4. Responds to sound. 



5. Follows moving person. 



cdc.gov/i]||e?tones 


2 Months - Begins to follow things with 
eyes and recognize people at a distance 


6. Free inspection of surrounding 
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12 


















13 















17.Turns from back to side. 


J 



Months 


18. Exploitive paper play, (crumpling, mouthing) 




19. Discriminates strangers. 


14 










20. Pulls to sit. 



21. Bangs in play. 



22. Sits alone steadily. 



15 












23. Retails two things in two hands. 



24. Pulls to stand. 



25. Playful response to mirror image. 



16 
















^th 

Months 


26. Sits with good co-ordination. 


27. Pulls string-secures toys. 

The item aims to know whether the child has the 
concept of the connection and is aware that he can 
get the toy by pulling the string 
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32. Raises to sit. 



19 
















33. Stands by furniture. 



34. Adjust two words. 


12 

Month 


Know some objects by name, the child look towards an 
object If you ask him, without pointing the direction, (Child 
may need to be asked in his/her language - tik-tik for clock, 
gir-gir for fan, or pa-pa etc.) 

35. Says da-da. 
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13 to 
15 

Month 


38. Walks with help. 


36. Inhibits on command. 


37. Midline skills. 
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39. Turns pages. 



13 to 
15 

Month 


40. Imitates words. 

Child able to repeat repetitive sound with some meaning 
(like meh-<eh, Bhu-Bhu, Da-Da When asked? The parent 
should make those sounds and ask the child to reproduce 

them. 


22 









41. Stands alone. 
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44. Aufstehen 1. 


(stand up from lying down position by his own efforts without 
any external help) 


16 tol8 
Month 





24 






















46. Gestures for wants. 

Child tell what he wants by pointing to the things and/or by 
gestures (nodding pushing away etc, 



47. Shows shoes, etc. 


Child able to identify some objects belonging to him/her (like 
shoe, dress, toy) 

48. Two words. 


19 to 24 
Month 


The child able to speak two words meaningfully?(r/z/5' may be in 
his own language ‘bhoo ’for water, ‘mum-mum ’forfood. Earlier, 
‘ba-ba ’ may be babbling, now it may mean a particular person 


49.Walks up &down stairs with help 



50. Words for wants. 


Child use words to tell what he wants - may be in ‘baby’ 
language? 


25 
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Egyptian Developmental Screening 

Chart (EDSC) 

Arabic checklist 


27 


: 




□ 

□ 

\ 

CS^ dijj (^J 2 kj -1 

(^!4jj 


□ 

□ 

\ 

f j^uall j\ CjUa^ ^J j£jj-2 


\ 

□ 

□ 

4Jlaj ^U jib j ^Uduij (^j:kj-3 

0'j4-^ 

□ 

□ 

\ 

Ai^Uil CjI> 1 ^ 3^ 0 ^^**V A 

\ 

□ 

□ 

Ai.AL4l Ai^ 

VO a ?»^ 

Ajj^ ^ AijnP 

.Ai.AL4i AI^^La 


□ 

□ 

\ 

Ajua ^muu ^-7 

.aj jiA^i ji 

jf^'3 

\ 

□ 

□ 

(J£ ^ Ajj^ jlilll jJli Jilall JA -8 

.(^1 jUjij-lli4J6 JLuii cIjUI^VI 

V O O 

<0,4^ L«jjC Aj^ ^-uiij ^j^9 

l 4 iiS(> j»VI 


i 

□ 

□ 

A^ljj ^ Aj^ ^J^IO 

. ial^l JLuil ^ Loili Aji^j jl 

j^ i 4 

i 

□ 

□ 

.^b La^^ (A .^1 ^JJ ^‘i*^iA*in-ll 

VO o 

^J CxA Ajiaj ^IL LAiIP-12 

jl Aidj^ jUlui^b jjj^t ( 2 )^ djdA^ 

.ApIjJ jUIuu^ A.a<ui^ 

'if D a?*^ 

A^ijia i^iJj ji lAj^tA.^ l^«,^j,l^jtt 


'if o a 

Jj\^j Ajci*^ Jilaii J^-14 
^^iLluij (^\ iajlbjV)APtjJ Aaj ^j JjA^jIt 
(I 4 I J>-ajII 

5 

VO o ^ 

La^^ dJLuuj ^jjp .^Tuia^ ^jjJ^-15 

AJxlaI jj Jf^ L)^ JJ^ C)3^ 

V a a 

ji jliHII 6 ^ At*;^ Att ^^\ cjAjL-16 


V a {3 

(jji d^ cjWnul7 

j4^ i 6 

V a a 

JxA Aj ajUspI . 1 ^ ^jjlb ujlL JiLIt Jib-18 
^CjIja^I jAa^HI l^jlaj jl A.aL l^JLuaj ^ 

V a a 

fbjxil ^ JISj-19 
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V O O 

(^A ^1^-20 

IriiH d^LuLA Ji^Sfi •Iaj 

7 

1 

0 

D 

j\l^)! (jia j)!L ji (j^aauj fl^VI <-jjAiaj-21 

JIa 

o 

dJxi t aja*;.x.a 22 


1 

□ 

□ 

^J dJj ^ Ai^ Jilall fUaP) ^-23 
. (iluOAA JiL J/b 

j^ i 8 

i 

□ 

□ 

Jib J J^^ LAi^-24 

. d^LuLA ^ Aojiij 

i 

□ 

D 

d)j^ c-^W^^j-25 


i 

□ 

□ 

jU cjliUlVi j d^LuLA (jjJ^-26 

Cjj>^ AjxII J^^t Jjl^^ 

j^ i 9 

i 

□ 

□ 

jx.ruij Jib^ Aj.a Aj&III (^jIa — 27 

Jj)A/a%\l lHJ iiaii C)\ 

.(?^l ^ 


i 

□ 

□ 

liU 1 ij j^j' a^j ' ^.tU*. L«jjs._2S 

.l^JSjjj j»l jl ^ 

Jf-ii 10 

V o a ^ 

jA^b La) AJILa ^ (.5 ^^ JiSaii -29 

J AjJj ji i^LAjiil JIa 

^ ^2):i4jill J (.5^ ji J 

JIa f Ij^il ^ d 

V a o 



□ 

□ 

r 

lJIjLI Aia^ljj Aoji^tuu fl^Vi (i^luLAj-31 
^jjl Ai^ JIa^^^^IxuijDj AjIxuiI) Ajub^t 

Jf-ill 

Q 

□ 

r 

dt^LuLA (j^\%j-32 


a a i" 

djbVb lJ^-33 

12 

V a o 

JLuij La.1 ^ UbfbA^b fl^Vi c>a3u lJj3u-34 
j)sLij Jfilall Jibt A^l d^LuiVi C5^ 

.1^! 


29 



































V 

o 

O i" 

U-Uc La — La ( b ^ 4 .aI£ Jj^-35 I 


V 

a 

O i" 

f UjI Jx2 Jiiall j^i ^ -36 

Lai^ ^ j]j j;^ ^ Ailiu^i 

Lt Jxj! ^ (jji^ j 

lJj) jt 


V 

o 

O 

J^Vi (,5-^ (ilu^aj j\ ^4^/aj-37 

^A^aj ‘ 

.»jfJa ^ jwU jAj J^j Jaj 

15 t/i) 13 

V 

o 

o ^ 

cbLiVt ji AjUIaIU JJ3U V).^Vi 

J^ 

V 

o 

o ^ 

Jjlaj SjaLu.«1 (^laj.t^t ‘.''»j 39 

(■iaSa jjjJl 2^ 


V 

o 

o ^ 

^jj3ua CjU CjI j^i L)^ Jilail -40 

4^Lal JitVt LbJJjJ cbLalill 

\j-Ij (b-b 6 La-La :Jlla 



V 

a 

o ^ 

AjJPLuba Jxj dj;iA^ djlil d^Luba lJ^-41 

Ailjij uajS^l 


V 

a 

O 

^1 jiVb iafLA^-42 


V 

o 

o ^ 

Lai^lJ^ dj^l ^^jj-43 


V 

a 

O j-u 

^<uaj ^ ^Jaluuj JiLIt Jib-44 

d^Lu^a ^1 UBjS^) flilluiVt 

A^jl^ 

1816 

V 

o 

O 

L)^ L)J^ dJjLaj cbtjia^ (.5«^^‘^-45 

LijSjII V cl)^ 

A£jljj d^Luu La.l^^dJjLaj 





V 

o 

o ^ 

fLall AiiUilj j^-46 

LbjLua^V (.5^J Ajxil ^ 


V 

o 

□ ^ 

(AJl^^Jla dfl^i uBj3lL-47 

24 19 

V 

a 

o ^ 

Jla ^Ux.« i-ijiuj j (JjIaIS ^jlaj^48 
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□ 

□ 

ia j JJ3u^ f UjI jj^i ji 

j\ U^j Jjau^b Sjxj ^ 


□ 

□ 

( ® J^) 4.AAJ1I JjS ^ J;iA^-50 

AaL 




□ 

0 

cP^ L):A^ L)^ AJjLa AIa^ cbj^^-51 

( ^J^ WW 

30 25 

□ 

□ 

djj^ JI 4 I^Ia^U f t^l Aj^ -52 

bb c AJafi 6 UaI£ 

D 

□ 

(jmA ^ :Jtl«) d^lj lJL-53 

IJaJ) jI ^j)\hn\l 

V a o 

j^5^b 


31 












Egyptian Developmental Screening 

Chart (EDSC) 

English checklist 


32 


Age 

Items 


Response 


I'^month 

1. ARMS & Legs thrust in play 

Yes 

O 

NO 

a 


2. momentary regard 

Yes 

O 

NO 

a 

2"'^month 

3. lateral head movement (prone) 

Yes 

o 

NO 

a 


4. responds to sound 

Yes 

a 

NO 

a 


5. Follows moving person 

Yes 

a 

NO 

a 


6. Free inspection of surrounding 

Yes 

o 

NO 

o 

3'''*month 

7. Social smile/vocalizes 

Yes 

o 

NO 

o 


8. Eye co-ordination 

Yes 

o 

NO 

a 


9. Head erect &steady 

Yes 

o 

NO 

a 

4^*^month 

10. Holds head steady 

Yes 

o 

NO 

a 


11. Recognizes mother 

Yes 

a 

NO 

a 


12. Elevates on arms 

Yes 

a 

NO 

a 


13. Play with rattle /hand play 

Yes 

o 

NO 

o 

S^^^month 

14. Reaches for dangling ring 



15. Sits with slight support 

Yes 

o 

NO 

o 


16. Turns head to sounds 

Yes 

o 

NO 

a 

e^'^month 

17. Turns from back to side 

Yes 

a 

NO 

a 


18. Exploitive paper play 

Yes 

a 

NO 

a 


19. Discriminates strangers 

Yes 

o 

NO 

o 

7^*^nnonth 

20. Pulls to sit 

Yes 

o 

NO 

o 


21. Bangs in play 

Yes 

o 

NO 

a 


22. Sits alone steadily 

Yes 

o 

NO 

a 


33 




S^'^month 

23. Retails two things in two hands 

Yes 



a 


24. Pulls to stand 

Yes 



a 


25. Playful response to mirror image 

Yes 



a 

9^*^nnonth 

26. Sits with good co-ordination 

Yes 



o 


27. Pulls string-secures toys 

Yes 



o 

10*'^month 

28. Co-operates in play 

Yes 



a 


29. Crawling (pre walking) 

Yes 



a 


30. Rings bell purposefully 

Yes 



a 

ll*^month 

31. Fine prehensions 

Yes 



a 


32. Raises to sit 

Yes 



a 

12*^month 

33. Stands by furniture 

Yes 



o 


34. Adjust two words 

Yes 



o 


35. Says da-da 

Yes 



a 

13*'^to 15*'^ month 

36. Inhibits on command 

Yes 



a 


37. Midline skills 

Yes 



a 


38. Walks with help 

Yes 



a 


39.Turns pages 

Yes 



o 


40. Imitates words 

Yes 



o 

16*'^tol8^'^month 

41. Stands alone 

Yes 



a 


42. Spontaneous scribble 

Yes 



a 


43. Throws balls 

Yes 



a 


44. Aufstehen 1. 

Yes 



a 


45. Walks alone 

Yes 

O 

NO 

a 
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19*'^to 24*'^month 

46. Gestures for wants 

Yes 

O 

NO 

a 


47. Shows shoes, etc. 

Yes 

o 

NO 

a 


48. Two words 

Yes 

a 

NO 

a 


49. Walks up &down stairs with help 

Yes 

o 

NO 

o 


50. Words for wants 

Yes 

o 

NO 

o 

25*'^to30^'^month 

51. Two words sentences 

Yes 

o 

NO 

a 


52. Names three objects 

Yes 

a 

NO 

a 


53. Stands on one foot 

Yes 

a 

NO 

a 


54. Walks up & down stairs without help 








55 


50 



0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Chronological age in months 


Figure (1): 50% and 97% pass level where chronological age in months plotted 
horizontally and number of items passed plotted vertically. 

NB: Any child's score below 97% pass level considers developmentally delayed 
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 

Chronological age on months 


Figure (2): Z-score curve of Egyptian developmental screening chart 

(EDSC) of infants showing the age placement of each item at 
various percentage pass levels up to 24 month 

NB: A Z-score curve of EDSC for children demonstrates relevant age 
placement of each item at various percentage passing levels and any child 
performance plotted above -2 SD curve was considered normal, while who 
recognized below -2SD was deemed developmentally delayed. The Z- score 
chart also can be used for motor and mental developmental follow-up. 
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How to apply EDSC checklist? 


1. Ask about the chronological age of the child. 

2. Ask about age- appropriate items (all items of this age group) 
from EDSC checklist. 

N.B: Give one score for each item passed by the child to calculate 
his /her total score. 


Child didn't pass age- appropriate 
items. (Didn't answer all or some of 
items of his /her age group) 


Child passed age- appropriate 
items (Passed all items of his /her 
age group 


Ask about the items of the age 
group that precedes his /her age- 
appropriate items on EDSC 
checklist until the last item the 
child can achieve 


(Give one score for each item 
passed) 


Child considered in normal 
range of his/her age group 
development 

Ask for the next items (next age 
group) for age- appropriate 
items until the last item the 
child can achieve 


(Give one score for each item 
passed) 


Put the score on the chart by 
plotting the total items passed 
against the chronological age 


The score is important in follow-up 
sessions. It helps determine if a child is 
showing regression or developmental 
progress in follow-up sessions. 
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Example (1) 

An infant with a chronological age (CA) 12 month 









































Red circle: Shows score 37 that the child has achieved in example (1) 
Blue circle: Shows score 32 that the child has achieved in example (1) 
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Chronological age on months 


Red circle: Shows score 37 that the child has achieved in example (1) 
Blue circle: Shows score 32 that the child has achieved in example (1) 
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Example (2) 

An infant with a chronological age (CA) 12 months: 

1) If the child has achieved a score of 24 item, it's obvious in the chart 
that the child's development is delayed (the score lies below 97% 
pass level). 

2) If we need to determine his/her developmental age (DA), Draw a 
horizontal line parallel to the horizontal axis of chronological age 
from the achieved score (24) to reach the 50 % pass level then draw 
a vertical line to reach the actual developmental age of the child (6 
months). 

3) The developmental quotient (DQ) is calculated as {DQ=DA/CA}*100 
DQ= (6/12)*100= 50%. This means a developmental delay 

NB: the child considers developmentally normal when the DQ is 
above 85%. 
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ABSTRACT 


Background. Detecting developmental delay in children is an ongoing world commit¬ 
ment, especially for those belowthree years. To accurately assess the development of 
children; a culturally appropriate screening tool must be used. Egypt lacks such tool 
and multiple studies have shown that western tools are not suitable in other cultures. 
Obj ectives. To develop and validate an easy, rapid, culturally appropriate and applicable 
screening chart for early detection of developmental delay among Egyptian children 
from birth up to 30 months and develop a Z-score chart for motor and mental 
development follow up based on our Egyptian screening chart. 

Methods. Across sectional randomized study was carried out on 1503 Egyptian children 
of both genders aged from birth up to 30 months assumed to have normal development 
according to the inclusion and exclusion criteria. They were selected from vaccination 
centers and well-baby clinics. Developmental milestones from Baroda development 
screening test (BDST) were applied on them after items were translated and adapted to 
Egyptian culture. Egyptian children developmental milestones scores were analyzed and 
carefully prepared in tables and charts. A 97% pass level of developmental achievements 
represents the threshold below which children are considered delayed. A Z-score chart 
for motor and mental development follow up was designed by calculating each age 
group achievement. The developed Egyptian developmental screening chart (EDSC) 
was validated against Ages and Stages Questionnaires (ASQ-3) as a reference standard 
in another different sample of 337 children in different age groups. 

Results. The developed EDSC is represented in a chart format with two curves 50% 
and 97% pass level. Children considered delayed when the score below 97% pass 
level. Results revealed a statistically significant difference between EDSC and BDST 
at 50% and 97% pass levels. A Z-score chart for motor and mental development 
follow up was designedby calculating each age group achievement. EDSC sensitivity 
and specificity were calculated 84.38 (95% Cl [67.2i%-94.72%]) and 98.36 (95% Cl 
[96.22%-99.47%]) respectively with an overall test accuracy 97.03 (95% Cl [94.61%- 
98.57%]) ip S)Oi). Agreement between EDSC and ASQ-3 was high (kappa score was 
0.827) with negative and positive agreement 98.36 and 84.38, respectively. 


How to cite this article El Shafie AM, OmarZAL, Bashir MM, MahmoudSF, BasmaEM, HusseinAE,MostafaAM, Bahbah WA. 
2020. Development and validation of Egyptian developmental screening chart for children from birth up to 30 months. PeerJ 8:010301 
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Conclusions. Extensive revision of the BDST was needed in order to create and validate a more 
culturally appropriate Egyptian screening chart. This is the first study to create and validate 
an Egyptian-specific screening tool, to be rapid and easy to use in Egypt for early detection 
of developmental delay and enabling early intervention practices. AZ-score curve is reliable 
for follow up motor and mental development by calculating each age group 
achievement. 


Subjects Nutrition, Pediatrics, Psychiatry and Psychology, Public Health 
Keywords Developmental delay, Egyptian Developmental Screening Chart, Screening tools. 
Validation, Z-score 

INTRODUCTION 

Almost 200 million children worldwide suffer from different forms of disability, the 
majority of them present in developing countries. Children in low and middle-income 
countries are at risk for not fulfilling their potential for physical and mental development 
due to poverty and other risk factors as malnutrition (Fischer, Morris & Martines, 2014; 
Black et al, 2017). 

Developmental assessment of young children is a challenging task. Relying exclusively 
on clinical judgment alone maybe misleading (Council on Children WithDisabilities et 
al, 2006). Thus, screening tools are importantto identifychildrenfor further testing and 
follow-up. A screening tool may be feasibly administered to the parents or tested on the 
child. Parent-administered screening tools are of great value especially in cases of children’s 
sleepiness, irritability and illness. The range of sensitivity and specificity of 70% to 80% has 
been considered suitable for developmental screening tools (Urkin, Bar-David & Porter, 
2015; Oberklaid & Drever, 2011). 

Developmental screening is indicated whenever a problem is noticed during 
developmental surveillance or when doubts are raised by parents, caregivers or child 
health practitioners. It is more accurate when appl)dng standardized assessments of 
children’s developmental status rather than simple clinical impressions. The American 
academy of pediatrics recommended administration of standardized screening tools 
at the ages (9,11,24, or 30 months) in order to produce effective developmental 
surveillance. It also recommends that performing repeated developmental screening is 
more accurate and reliable than single assessment (Bright Futures Steering Committee & 
Medical Home Initiatives for Children With Special Needs Project Advisory Committee, 2006; 
Lipkin & Macias, 2020). 

One of the effective screening tools is the Baroda development screening test (BDST) by 
Phatakand Khurana (Phatak & Khurana, 1991). It is a simple, rapid, and cost-effective tool. 
BDST checklist contains 54 items selected from the norms giving in Bayley Developmental 
Screening Test of infants (Baroda norms) (Bayley, 1969; Bell & Allen, 2000). Baroda 
screening test considered valid in field survey, as well as clinical practices with sensitivity 
and specificity 95%-65% in sequence (Phatak & Khurana, 1991). 
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There are other screening tools created in high income countries such as the Ages 
and Stages questionnaire (ASQ) which is a parent report tool designed and developed 
hy Squires, Bricker &Twombly (2009). The ASQ consisting of 21 questionnaires (30-items 
each) spanning the age of 2-60 months, with an overall sensitivity of 75% and specificity 
of 86% (Singh, Yeh & Blanchard, 201 7 ). Another one, Denver Developmental Materials II 
(formerly DDST), was developed to be used by professionals or trained paraprofessionals to 
determine if a child’s development is within the normal range (Drachler etal, 2005) . Other 
tools developed in low- and middle-income countries (LMIC) include the Trivandrum 
Developmental Screening Chart (TDSC), which is simple, short and requires limited 
training for identifying children who have developmental delays up to 2.5 years (Fischer, 
Morris & Martines, 2014; Nair et al, 1991 ). The Guide for Monitoring Child Development 
in Turkey is another screening tool described as abrief, open-ended, pre-coded interview 
with the primary caregiver for children from o to 2 year(s) of age (Ertem etal, 2008) , as 
well as the Malawian Developmental Assessment Tool which revealed a good validity in 
targeting children from birth up to six years (Gladstone et al, 2008). 

This study aims to develop and validate an easy, rapid, culturally appropriate and 
applicable screening chart for early detection of developmental delay among Egyptian 
children from birth up to 30 months and develop a Z-score chart for children follow up 
based on our Egyptian screening chart. 

MATERIALS & METHODS 

The study was conducted in two steps to develop and validate the Egyptian developmental 
screening chart (EDSC) from January 2019 tillJanuary 2020 in Egypt. The University of 
the Menoufia granted Ethical approval to carry out the study within its facilities (Ethical 
Application Ref: jm420-c5a3d. Institutional Review Boards IRB Approval ID: i8oii2Ped). 
Written consent was obtained from parents/or guardians who were informed about 
the objective of the study, its benefits and the absence of any risk associated with the 
participation of their children. 

Step 1: Instrument development 
Participants 

A cross sectional randomized study was implemented on 1,503 normally developed 
Egyptian children aged from birth up to 30 months at vaccination centers and well-baby 
clinics. The minimum sample size of 1,500 children was calculated as adequate sample 
required to perform the study assuming a significance level of 95% (a = 0.05), and statistical 
power (i- 3 )of 8 o% (Daniel 1991; Killeen, 2005). The sample size was calculated according 
to Charan & Biswas (2013). Online Open Source Epidemiologic Statistics for Public Health 
was also used to confirm the calculation (Dean, Sullivan & Soe, 2013). 

Full term children from birth up to 30 months of age with anthropometric measurements 
(weight, length/ height and head circumference) within normal range for age according 
to WHO growth charts were included in the sludiy (WHO Multicentre GrowthReference 
Study Group, 2006). Any child had history of prematurity, hospital admission including 
neonatal intensive-care unit (NICU), low socioeconomic level, malnourished according 
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to WHO (< -2 standard deviation of weight to length/ height), chronic diseases (cardiac, 
hematological, chest or endocrine diseases) and developmental or physical disabilities was 
excluded. 

A total number of 1,600 children were enrolled in the study. Exclusion criteria were 
applied to 97 children leaving 1503 children as a final total sample to be included in the 
study. The selected Children were divided into 30 groups based on their chronological age 
(CA), with each age group consisted of 44 to 58 children. 

Milestones and chart development 

EDSC checklist based on BDST questionnaire. BDST questionnaire consists of 54 items 
22 motor (gross and fine motor) and 32 mental (cognitive, social and language). These 
items were chosen carefully from Bayley scale of infants which consist of 230 items (67 
motor and 163 for mental development). Milestones were arranged from o to 30 months 
of age in an ascending order. Our research team discussed the cultural appropriateness 
of Baroda items and translated it to Arabic. Then items were clarified to the parents/or 
guardians with their local expressions till parents/or guardians could easily understand 
and answer unequivocally. A training workshop was provided for the field staff to explain 
the items on the checklist and howto conduct an interview with the parents / or guardians. 
A pilot study of 150 children was designed (five children per month) to test all items of 
the developmental checklist for Egyptian children and also to test and standardize the 
capabilities of the involved team before proceeding to the main data collection. The pilot 
study concluded that the data collector team was able to understand and apply the items, 
parents were apple to understand and answer questions easily with yes or no, items didn’t 
return vfith missing answers and there was a certain degree of variability in most of items. 

Thescoresofchecklistitemspassedby children were analyzed and tabulated. 97% pass 
level of developmental scores of children was taken as a reference. The 50% and 97% level 
age placement of each item were plotted against its corresponding CAof children and then 
smoothed into two curves. Any child score below 97% pass level considered delayed. 

A Z-score chart for motor and mental development follow up was designed also by 
calculating each age group achievement. 

Measurements and data collection 

Socioeconomic and demographic factors were collected using Fahmy schedule which is used 
for estimating socioeconomic standard in Egypt {Fahmy etai, 2015). Low socioeconomic 
status was excluded as it has a negative environmental influence on child development, for 
example; malnutrition can influence development by causing him or her to fuss more or 
play less and affect brain development function (Fra Jo & Kathryn, 2014), also Poverty and 
social-cultural factors increase both physiological and behavioral deficits (Femald etal., 
2017). 

Children were examined for any developmental or physical disability. Weight, recumbent 
length (for less than 24 months), height (from 24 months to 30 months) and head 
circumference (HC) were measured. Weight was measured by (LAICA model bf 2051, 
Italy) till the age of 2 years then another scale (Beurer model GS11, Germany) was used 
till age of 30 month. The length of children was measured by a recumbent baby length 
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scale. The height was measured hy Harpenden fixed stadiometer. HC was measured by flat 
metal tape. This is followedby an interviewto their parents/or guardians to complete the 
developmental checklist. 

Step 2: Validation of EDSC 

A validation study to EDSC was done against ASQ-3 as a gold standard tool {Squires, 
Bricher & Twombly, 2009) . A different sample of ssychildren were enrolled in a cross 
sectionalrandomized study from vaccinationcentersandwell-baby clinics. Asamplesize 
of 299 children was calculated as enough required sample to conduct this agreement study, 
assuming that all individual but one pair agree with each other {Liao, 2010). Atotal number 
of 345 children were enrolled in the study. Exclusion criteria were applied to 8 children 
leaving 337 children as a final total sample. The selected children were divided into 15 
groups based on their CA (first 15 age groups in the ASQ-3) ranging from 2 to 30 months. 
Childrensufferedfromacutesevere illnessorpreviously diagnosed withadevelopmental 
disorder were excluded. 

EDSCchecklistwas appliedtotheparents/orguardians and the score was calculatedby 
one of our team work. After obtaining informed consent, a detailed clinical evaluation was 
done. 97% pass level is determined as a cut off point, any child failed to pass above the 97% 
criterion was defined as ‘delayed’. ASQ-3 was also applied to the same participants as a 
reference standard by another observer in our team who was blinded to the results of EDSC. 
ASQ-3 questionnaire contains 30 questions for each specific age group. These questions 
examine five domains: Fine Motor, Gross Motor, Communication, Problem-Solving and 
Personal-Social; each domain includes 6 questions that can be answered with a yes (10 
points), sometimes (5 points) or not yet (o points), as well as nine open-ended questions. 
Scores falling in the white area indicate the child is developing typically. Scores falling in 
the gray area mean the child should be monitored and another screening may be needed 
later on. Scores falling in the black area (cut off point) mean that the child may be at risk 
for developmental delay and should be referred for further assessment (2 SD below mean). 

Statistical analysis 

Data were collected and entered into the computer using SPSS (Statistical Package for 
Social Science) a program for statistical analysis (version 21) (IBM Corp., Armonk, NY, 
USA). Data were entered as numerical or categorical, as appropriate and described using 
minimum, maximum, mean, standard deviation. Categorical variables were described 
using frequency and percentage. Comparisons were carried out between two studied 
dependent (developmental age of the Egyptian children on 50% and 97% pass level using 
Baroda curve vs the developmental age of the same child using EDSC) normally distributed 
variables using paired t-test {Box, 1 9 S 7 ). AZ-score was calculated for each age group at the 
following: -3, -2, -1, o,i,2,3 equally in sequence the percentiles (0.2nd, 2.3rd, 16th, 50th, 
84th, 97.7th, 99.8threspectively) {Wang & Chen, 2012). Polynomialtrendlinecurves were 
used by Microsoft Excel (Microsoft Office Professional). {Hargreaves & McWilliams, 2010) 

Validation evaluation was carried out using MedCalc Software version 14 {Delong, 
Belong & Clarke-Pearson, 1988). The following tests were carried out: Sensitivity (true 
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positive rate), Specificity, positive and negative predictive value as well as accuracy (Zhou, 
McClish & Obuchow ski,2009). Kappa values interpretations 0.75 considered as excellent, 
0.40 to 0.75 as fair to good, andbelowo.40 as poor according to fleiss’s equally arbitrary 
guidelines {Fleiss, 79 S 7 ). An alpha level was set to 5% with a significance level of 95%. 

RESULTS 

Atotal sample of 1503 children were enrolled in EDSC design, 785 (52.2%) of them were 
males and 718 (47.8%) were females. The socioeconomic standard of the participants was 
high in 1076 (71.6%) and moderate in 427 (28.4%) children. The Egyptian screening chart’s 
vertical line indicates the number of items passed plotted against the CAon the horizontal 
one. The 50% pass level curve drawn intermittently, whereas the 97% pass level curve drawn 
continuously. Any child score belowthe continuous line was considered developmentally 
delayed. Developmental age (DA) can be calculated from EDSC by intersection of the 
horizontal level of the score with the 50% pass level curve. Also, Developmental Quotient 
(DQ) can be calculated directly from the EDSC by the equation (DQ = (DA/CA) x 100) 
(Fig. 1). 

Statistically, there was a significant difference between EDSC of children compared 
with BDST, with />-value <0.001, calculated by measuring the Egyptian children 
developmental age on both charts at 50% and 97% passing levels. (Table 1). A Z-score 
curve of EDSC for children demonstrated relevant age placement of each item at various 
percentage passing levels and any child performance plotted above -2SD curve was 
considered normal, while who recognized below -2SD was deemed developmentally 
delayed .The Z-score chart also can be used for motor and mental development follow up 
(Fig. 2). 

Validation of EDSC against ASQ-3 (Reference standard) was assessed in a different 
sample of 337 children 173 (51.3%) females and 164 (48.7%) males. Child’s score lie below 
97% pass level was considered “EDSC delay” (Tool positive). The sensitivity and specificity 
of EDSC was found 84.38 (95% Cl [67.2l%-94.72%]) and 98.36 (95% Cl [96.22%- 
99.47%]) respectively with an overall test accuracy 97.03 (95% Cl [94.6i%-98.57%]) 
{p < .001). Negative and positive agreement between EDSC and ASQ were 98.36 and 84.38 
respectively (Table 2) . When suspected cases were considered as delayed, the calculated 
kappa measure of agreement between EDSC and ASQ-3 was 0.827 (95% Cl [0.723-0.932]) 
{p =0.000) (Table 3). 

DISCUSSION 

Child assessment in developed countries often uses Western developmental tools (e.g., 
Bayley scales and the Denver II), which have been designed and validated in Western 
countries and have been used in non-Western or low and middle-income (LAMI) 
countries only by translation to another languages {Ertemetal, 2008; Gladstone etai, 
2008). These translations may not meet local typicality and culture specificity leading to 
misinterpretation of the results {Sabanathan, Wills & Gladstone, 2015). For example, all 
domains of Western tests have some items that are culturally inappropriate for rural Africa, 
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Chronolof k«l age In months 


-97%*>«5Uvel 

-S0hl>»3 Level 


Figure Shows 50% and 97% pass level where chronological age plotted horizontally and number of items passed plotted 
vertically. 


such as prepare ‘cereal’, ‘play board games’ and other uncommon activities (Gladstone et 
al, 2008). 

Lack of appropriate instruments in low and middle income countries is a maj or barrier 
to monitor child development (Engle etal, 2007). LMIC tried to adopt internationally 
standardized tests that have been proven to measure a construct of child development 
through time and across cultural diversity (Amod, Cockcroft & Soellaart, 2007). 

Chunsuwan and Hansakunachai (Chunsuwan, Hansakunachai & Pornsamrit, 2016) 
claimed that using instruments developed mainly from a single culture may not provide 
the same results with another due to the cultural influence, which is called a deviant 
development (Due, 2016; Toh et al., 2017). Also, other studies have contended the 
importance of making more efforts in the development of screening tools that respect 
the local differences (Femald et al, 2017). 

A developmental screeningtoolfor community should be simple, cost-efficient, less 
time consuming, valid and easy to understand by health workers and parents. The tool 
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Table IComparison between developmental age of Egyptian and Baroda charts at 50% and 97% pass level. 


Age category in months DA50% Pvalue DA97% Pvalue 



BARODA 

EGYPTIAN 


BARODA 

EGYPTIAN 


1.0 

0.48 ±0.405 

0.86 ±0.284 

t = 8.874 

p = 0.000* 

1.80 ±0.319 

1.53 ±0.339 

t = 22.844 

p = 0.000* 

2.0 

2.23 ±0.697 

2.73 ± 0.751 

35.133 

/7 = 0.000* 

4.12 ±0.955 

3.71 ±0.848 

t = 18.920 

/7 = 0.000* 

3.0 

2.45 ± 0.540 

3.00 ±0.571 

f =47.364 

/7 = 0.000* 

4.48 ±0.744 

4.00 ±0.631 

t = 22.862 

/7 = 0.000* 

4.0 

3.87 ±0.896 

4.48 ±0.895 

^ = 55-874 

p =0.000* 

6.18 ±0.999 

5.67 ± 1.027 

^ = 24.461 

p =0.000* 

5.0 

4.26 ±0.779 

4.89 ±0.768 

t = 73.817 

p =0.000* 

6.64 ±0.795 

6.15 ±0.873 

t = 22.117 
/? = 0.000* 

6.0 

6.25 ±0.812 

7.00 ±1.018 

t = 14.777 

p = 0 . 000 * 

8.89 ±0.986 

8.55 ±1.055 

t = 15.113 

p =0.000* 

7.0 

6.30 ±0.974 

7.13 ± 1.222 

r = 13.742 
p =0.000* 

8.95 ±1.206 

8.64 ±1.287 

t = 13-864 

/7 = 0.000* 

8.0 

7.29 ±0.844 

8.40 ±1.012 

t =15.891 
p =0.000* 

10.17 ± 1.015 

9.97 ± 1.124 

t = 7.724 

p = 0 . 000 * 

9.0 

8.10 ± 1.077 

9.16 ± 1.198 

r = 24.003 
p =0.000* 

11.11 ± 1.250 

11.00 ±1.390 

t =3.880 
/? = 0.000* 

10.0 

9.55 ±0.835 

10.81 ±1.016 

r = 46.485 
p =0.000* 

12.85 ±1.045 

12.92 ± 1.143 

t = 3.012 

p = 0.000* 

11.0 

10.66 ± 1.077 

12.16 ±1.288 

^=47-653 
p =0.000* 

14.27 ±1.350 

14.47 ± 1.518 

^ =5.337 
/? = 0 . 000 * 

12.0 

11.30 ± 1.144 

12.92 ±1.332 

^ = 57.061 
p =0.000* 

15.06 ± 1.379 

15.35 ± 1.581 

t = 7.141 

p =0.000* 

13.0 

11.49 ± 1.408 

12.54 ±1.625 

r =14.308 
p =0.000* 

15.06 ±1.705 

15.42 ±1.809 

r = 10.663 

p = 0.000* 

14.0 

12.34 ±1.403 

13.24 ± 1.637 

r =10.463 
p =0.000* 

15.84 ±1.809 

16.33 ±1.862 

t = 12.790 

p =0.000* 

15.0 

13-13 ± 1-396 

14.28 ± 1.733 

r = 15.038 
p =0.000* 

17.03 ±2.161 

17.49 ± 1.975 

r = 10.424 

/7 = 0.000* 

16.0 

14.13 ± 1.555 

15.15 ± 1.924 

r = 14.768 
p =0.000* 

18.42 ±2.580 

18.78 ±2.096 

t = 4.107 

p = 0.000* 

17.0 

15.31 ± 1.656 

16.64 =•= 1.771 

t = 26.917 
p =0.000* 

20.28 ±2.871 

20.40 ±2.002 

^ =0.873 

P = o. 387 NS 

18.0 

15.88 ±1.606 

17.44 ± 1.893 

t = 22.032 
p =0.000* 

21.18 ±2.525 

20.99 ±1.726 

t = 1.259 
/? = 0.215 

19.0 

17.07 ±1.544 

18.24 ± 1.712 

15-385 
p =0.000* 

22.93 ±2.267 

22.51 ±1.827 

t =2.888 

p = 0.006* 

20.0 

17.89 ± 1.946 

19.20 ±2.423 

t = 11.169 
p =0.000* 

23.78 ±2.770 

23.14 ±2.249 

t = 3.621 

p = 0.001* 

21.0 

17.94 ± 1-705 

19.20 ±2.155 

t = 11.397 

p =0.000* 

24.04 ±2.102 

23.59 ±2.092 

t = 3-359 
/7 = 0.001* 

22.0 

18.08 ±1.687 

19.40 ±2.188 

t = 11.174 

/7 =0.000* 

24.25 ± 2.262 

23.55^2.031 

t = 4-320 

p = 0.000* 


{continued on next page) 
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Table l {continued) 

Age category in months 

DA50% 

P value 

DA 97 % 

P value 


BARODA 

EGYPTIAN 


BARODA 

EGYPTIAN 


23.0 

18.43 ± 1-932 

19.92 ±2.700 

t =9.816 
p =0.000* 

24.08 ± 2.358 

23.74 ±2.326 

t =3461 

/7 = 0.001* 

24.0 

19.19 ± 1.671 

21.02 ±2.692 

f = 10.816 
p =0.000* 

25.18 ±2.484 

24.61 ±2.198 

t = 4-316 
p =0.000* 

25.0 

19.40 ± 1.525 

21.02 ±2.379 

f =9.360 
p = 0.000* 

25.31 ±1.969 

25.25 ±2.104 

t = 1.250 
p = 0.2.lSNS 

26.0 

19.42 ± 1.496 

21.13 =*= 2.477 

r = 9.644 

p =0.000* 

25-33 ± 1-674 

25-33 ±2.168 

t = 1.226 
p = 0.226 NS 

27.0 

20.20 ±1.145 

22.43 =*= 2.296 

f = 11.880 

p =0.000* 

25.78 ±1.954 

26.37 ±1.764 

t =0.709 
/7 = 0.482 A/S 

28.0 

20.19 ±1.331 

22.38 ±2.407 

t =10.940 

p =0.000* 

25.96 ±1.846 

26.53 ±1.930 

t = 3-516 

p = 0.001* 

29.0 

20.45 ±1.306 

23.10 ±2.337 

f =13.136 

p =0.000* 

26.76 ± 1.732 

27.12 ± 1.914 

3.649 

/7 = 0.001* 

30.0 

21.03 ±0.969 

24.37^1.549 

f = 30.542 

p =0.000* 

24.94 ±3.203 

27.35 ± 1-857 

f =0.837 
p = 0.411 AA 


should consider cultural differences and reflect all developmental domains {Nairetal, 
2013 ; Chopra, Verma & Seetharaman, 1999 ). 

BDST have been used in Egypt for children motor and mental development assessment 
as a rapid, easy and valid test according to many studies {Fischer, Morris & Martines, 
2014 ; Robertson etal, 2012 ). Items ofthe Indian BDST found to he simple, applicable and 
convenient to Egyptian society. If the child performance lies belowthe 97% pass level, it 
represents the vulnerable population that requires further investigation for developmental 
delay (3%). There was a significant difference between EDSC and BDST, this was identified 
bymeasuringtheDAofchildrenineitherchart50%and97%passinglevel. So establishing 
an Egyptian developmental chart basedon Egyptian norms wouldbe more suitable to the 
Eg5q)tian cultural context. 

The EDSC is a sensitive and reliable screening test for developmental delay in infants 
and young children. It is not time-consuming, special test equipment is not needed, and 
developmental milestones need not be strictly memorized by the parents. The chart design 
is simple and conceptually clear for physicians and parents to demonstrate the general 
development of a child, whether normal or delayed. At follow-up, it is useful in portraying 
a child’s continued progress or lack of progress. 

AZ-score chart was developed to facilitate followup of children motor and mental 
development. Any child’s score below -2SD considered developmentally delayed and need 
follow-up for child’s progress in future visits. Developmental screening tools of other 
nations didn’t mention any trial to develop a Z-score chart for developmental follow up. 
So this study is the first study that had established developmental screening tool in the 
form of Z-score chart for follow up. 

Validation of EDSC took place on other participants (either normal or delayed) against 
ASQ-3 which was the most appropriate gold standard for these age groups as it’s a feasible 
screening tool, inexpensive, easytouse, and was appreciatedbythe parents {Fibers etal.. 
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Figure 2Z-score curve of Egyptian developmental screening chart of infants showing the age place- ment of each Item 
at various percentage pass levels up to 24 months. 


2008). What is more; Validity of ASQ-3 has been examined across different countries 
with an overall sensitivity of 75% and specificity of 86% (Singh, Yeh & Blanchard, 201 7 ). 
The range of sensitivity and specificity of 70% to 80% have been considered suitable 
for developmental screening tools (Urkin, Bar-David & Porter, 201 5-, Oberklaid & Drever, 
2011 ). ASQ-3 was found as a valid and reliable as a developmental screening tool in Egypt, 
this supported the idea of using it as a reference standard tool (EL-Ella etal, 201 7 ). 

In this study, the EDSC sensitivity was found to be 84.38% with specificity 98.36%. 
EDSC was developed as a screening tool for developmental delay; as test positive predictive 
value of 84.38%. In this position, one item delay as test positive gives an excellent ‘Negative 
Predictive Value’ of 98.36% which is acceptable for a screening tool. A perfect screening 
test should be with a high sensitivity, high negative predictive value and not having much 
compromise on specificity, EDSC fulfills these criteria. 
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Table 2Test characteristics of EDSC against ASQ, having "EDSC Delay" as tool positive. 

Criteria of test positive 

Child delayed in EDSC taken “EDSC delay’ 
(Tool positive) 

Sensitivity 


84.38 

(95% Cl [67.21%-94.72%]) 

Specificity^ 


98.36 

(95% Cl [96.22%-99.47%]) 

Positive Predictive Value^ 


84.38 

(95% Cl [69.09%-92.88%]) 

Negative Predictive value^ 


98.36 

(95% Cl [96.41%-99.26%]) 

Overall Test Accuracy 

Proportions of specific agreement: 

97-03 

(95% Cl [94.6 i%- 98.57%]) (p < .001) 

Negative agreement 


= 2 * 300 / ( 2*300 -H 5 ■^ 5 ) = 98 . 36 % 


Notes. 

^Sensitivity-, probability that a test result will be positive when the disease is present (true positive rate). 

^ Specificity: probability that a test result will be negative when the disease is not present (true negative rate). 
^Positive predictive value: probability that the disease is present when the test is positive. 

^Negative predictive value: probability that the disease is not present when the test is negative. 

^Accuracy: overall probability that a patient is correctly classified. 


= 2 * 27 / ( 2*27 + 5 + 5 ) = 84 . 38 % 


Table SAgreement between Egyptian Developmental Screening Chart (EDSC) and ASQ-3 Questionnaire. 


ASQ Grade 
(Standard) 




Under-developed 

Normal 

Total 

Grade on Egyptian Developmental Screening Test 

Under-developed 

(TP) 

(FP) 




27 

5 

32 



(8.01%) 

(1.48%) 

(9.50%) 


Normal 

(FN) 

cm) 




5 

300 

305 



(1.48%) 

(89.02%) 

(90.50%) 


Total 

32 

305 

337 



(9.50%) 

(90.50%) 

(100.0%) 

Kappa 


0.827 



Standard error 


0.053 



p value 


0.000 



Weighted kappa 


0.827 



Standard error 


0.053 



95% Cl 


0.723 to 0.932 



Notes. 

*Significant difference means P- value < 0.05. 

TP, True positive; FP, False positive; FN, False negative; TN, True negative 


CONCLUSIONS 

EDSC is valid, easy, rapid and culturally appropriate tool that facilitates early detection 
of developmental delay in children by pediatric practitioners and health workers. 
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Subsequently, we may stress the idea that each country build up its own screening tool. 
Fnrthermore, developing a Z-score chart renders a rapid and reliable chart to use at the 
follow-up stages of the Egyptian children motor and mental development. 
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